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1.0 SCOPE 



This document is an attempt to define the programming format, idiosyncrasies, 
and timing requirements of the Ethernet Controller interface for the Notetaker 
system. As such, it is a volatile document and will be changed as often as 
necessary to keep it current with the ongoing development effort. 

1.1 The basic processor used by the Ethernet Controller is the Intel 8086 micro- 
processor. 



2.0 DESIGN CONSIDERATIONS 

2.1 The design of the Controller was done based on the following considerations 

with regard to Main Memory, Local RAM, Ethernet Data transfers, Ethernet 
control and status and Interrupt Controller addressing assignments: 



FF000 - FFFFF 



FE000 - FEFFF 



FD000 - FDFFF 



FC800 ■ FCFFF 



FC000 - FC7FF 



3FFFF 



00000-FBFFF 



reserved for I/O processor 8088 
initialization procedures. ROM 

- Ethernet Controller Local RAM 
Used for Data Storage 

- Ethernet Controller Pseudo 
addresses for Data Transfers 

- Ethernet Addresses for Status 
and Control functions 

- 8259 Interrupt Controller 
Addresses 



Main memory- Data Storage 
and Program Storage 

Ethernet Controller initializes 
from this cell on booting 



Main memory- Data Storage 
and Program Storage 
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3.0 8086 PROCESSOR INITIALIZATION 

The Ethernet 8086 microprocessor must be initialized by the I/O 
Processor before any Ethernet transactions can occur. 

3.1 The method employed to initialize the 8086 processor is to issue a 

Processor Boot with the MData.12 - MData.15 bits equal to Hex 1. 

3.2 The Ethernet microprocessor will access location 3FFFFH in memory 

upon being booted. Presumably the I/O Processor will have put a 
pointer in that location to direct the Ethernet microprocessor to the 
initialization code. After the boot sequence is complete, the Ethernet 
microprocessor must set the Boot Sequence Done bit in the Ethernet 
Controllers internal control register. See specific address and bit 
assignments in the descriptions following in sections 4.0 and 4.1. 

3.3 The Ethernet microprocessor can access the entire megabyte of 

memory addresses once the Boot Sequence Done bit has been set, 
however, for sending and receiving data the Ethernet logic will use 
the address block FD000 - FDFFF as shown under 2.1 
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4^^r nrTE^tRgFT-CONTROttER 

The Interrupt Controller is addressed as memory location FCOOO - FC002 
and can be written into or read from in the same fashion as any memory 
location. See the 8259 specifications for initializing the Interrupt Con- 
troller. The bit assignments for reading the Interrupt Request Register 
are shown in the following chart: 








7 


8 


9 


10 


11 


12 


13 


14 15 


NOT USED 


PER 


SYS 


VSY 


LOC 


COL 


FWD 


NOT USED 



BIT 8 = 1 INDICATES PARITY ERROR 

IN MAIN MEMORY 
BIT 9 = 1 INDICATES SYSTEM INTERRUPT 



BIT 10 = 1 INDICATES VERTICAL SYNC INTERRUPT 
BIT 11 = 1 INDICATES LOSS OF CARRIER ON E-NET 



BIT 12 = 1 INDICATES COLLISION DETECTED ON E-NET 
BIT 13 = 1 INDICATES FIRST WORDJS IN RECEIVE BUFFER 
WHEN IN READ OVERRIDE MODE 
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5.D ETHERHErMTCHOPROCESS0R" 

The Ethernet microprocessor uses main memory addresses for passing Control 
and Status information between the microprocessor and the Controller logic. 
The address used for reading status information or writing control information 
is FC800H. 

5.1 CONTROL OPERATION 

A "Write" to adress FC800H will load a four bit register within the 
controller in accordance with the following format: 



H h 



8 



10 



11 



I 
12 



13 



14 



15 



NOT USED 



NOT USED 



OVER 
RIDE 



PROC 
LOCK 



BOOT 
DONE 



RCV 
ON 



XMT 
ON 



BIT 1 1 = 1 CAUSES THE ETHERNET READ OPERATION TO END AFTER 

THE FIRST WORD IS INPUT 
B1T12 = 1 CAUSES THE ETHERNET CONTROLLER TO "LOCK" OUT 

OTHER PROCESSORS FROM ACCESSING THE SYSTEM BUS. 

BIT 13 = 1 REMOVES THE FORCED "00" CONDITION FROM THE TWO 
MOST SIGNIFICANT BITS OF THE SEGMENT ADDRESS TO 
MAIN MEMORY, ALLOWING A FULL MEGABYTE ADDRESS 
CAPABILITY FOR THE ETHERNET MICROPROCESSOR 

BIT 14= 1 ENABLES THE RECEIVE LOGIC WITHIN THE ETHERNET 
CONTROLLER. 

BIT 15 = 1 ENABLES THE TRANSMIT LOGIC WITHIN THE ETHERNET 
CONTROLLER. 
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A "Read" of address FC800H will cause the status word to be input from 
the controller logic to the 8086. The format is as follows: 



8 



15 



MSB 



ETHERNET ADDRESS 
FROM DIPSWITCHES 



LSB 



LOC 



IDO 



NWB 



CRC 



COL 



BSD 



RCV 



XM" 



J 



BIT 8 = 1 INDICATES LOSS OF CARRIER 

BIT 9 = 1 INDICATES INPUT DATA NOT — 
TAKEN FAST ENOUGH BY 8086 
0NPUTJ3ATA OVERRUN) 

BIT 10 = 1 INDICATES RECEIVED DATA DID 
NOT END ON WORD BOUNDARY 

BIT 11 = 1 INDICATES A CRC ERROR ON 



INCOMING MESSAGE 

BIT 12 = 1 INDICATES A COLLISION WHEN - 
TRANSMITTING DATA 

BIT 13 = 1 INDICATES BOOT SEQUENCE DONE - 
BIT 14 = 1 INDICATES RECEIVE IS ACTIVE — 
BIT 15 = 1 INDICATES TRANSMIT IS ACTIVE - 



L_ NOTE THAT THESE THREE BITS REFLECT THE COMMAND WORD BITS. 
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6.0 DATA TRANSFERS 

Data is transferred under 8086 control using the MOVW - REP 
instructions to transfer full 1 6 bit words from memory to the 
Ethernet Controller logic and vice versa. 

6.1 TRANSMIT OPERATION 

To send data out over the Ethernet the 8086 must issue a control 
word to the Ethernet Controller logic with the XMT ON bit = 1 . 

This should be followed by the 8086 entering into the MOVW - REP 

loop with the source address equal to FE000H (or some other area 

of main memory if the local RAM has not been loaded with the data 

biock io be transmitted) and the destination address equai to FD000H. 

The first data word transferred will enter a buffer register and remain 
there until deference has been met. if other writes occur while there 
is still data in the buffer, the 8086 will enter a wait state suspending 
operation until the buffer has been transferred to the parallel - to - 
serial output shift register. 

When the MOVW - REP loop completes, the Ethernet controller will 
automatically append the CRC word to the outgoing message 

In case of a collision occuring while the Ethernet microprocessor is 
in the wait state, the Write ready condition is forced, permitting the 
microprocessor to finish the cycle and sense the impending interrupt. 
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6.2 RECEIVE OPERATION 

To receive data the 8086 must issue a control word to the Ethernet 
Controller logic with the RCV ON bit = 1. Two options are available 
for controlling the receive operation; Read normal or Read Override. 

In the Read Normal mode, the Read Override bit in the control register 
is left = 0. The 8086, after turning on the RCV ON bit, enters into 
a loop testing the state of the Test' pin with a WAIT instruction until 
the pin is taken low by the occurence of the assembly of the first 
word in the input buffer. Upon exiting the WAIT instruction, the 8086 
should enter the MOVW - REP sequence with the source address equal 
to FD000H and the destination address FE000H or some other Main 
Memory address if the RAM is not available. 

The read cycle of the MOVW instruction wi!! hang until the next 
word has been received from the Ethernet. Subsequent reads must 
occur within less than one word time (5.44 microseconds) or a 
Data Overrun error will be reported in the Status word. 

In the Read Override mode, the Read Override bit should be set = 1 
at the same time the RCV ON bit is set = 1. In this mode the 8086 
is free to run other processes and under program control can enable 
the IRS interrupt so that when an incoming word has been assembled 
the 8086 is interrupted. At this time the 8086 can read the first 
word assembled and check source - destination addresses to decide 
if it wants to become actively engaged in Ethernet operations. 

!f so, the 8086 should reset both the RCV ON and Read Override 
bits followed by setting the RCV ON bit = 1 . The MOVW - REP 
sequence can then be entered in anticipation of the incoming 
message or the Read Normal mode can be entered as described 
above. 
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7.0 OTHER CAVEATS 



The " normal " operation on Transmit will be terminated by the 
word count being reached (set up when the message is first 
started by the Ethernet 8086) during the REP - MOVW 
operation. 

An "Unusual End" will be manifested by the occurence of an 
interrupt to the 8086 with the IR 4 bit =1 from the Interrupt 
Controller, 

The " normal " termination for the receive channel is for the 
IRS bit = 1 interrupt to occur, which it does upon seeing 
Loss of Carrier. 

For safety's sake, the Receive channel should also be made to 
terminate on some maximum byte count so as not to overwrite 
areas of memory not intended for Data Storage. 

Status should be read whenever an I/O operation terminates as 
the logic depends upon this for part of its reset. 

CRC code is generated automatically on transmit operations and is 
appended to the data stream as soon as the 8086 stops the REP - 
MOVW operation (when the word count = 0). 

CRC code is checked over incoming messages, but is not input 
as part of the data field. CRC errors are reported in the Status 
Word. See paragraph 5.3. 

Software should inspect the Data block received to determine if 
the message is for that station and should check the Status Word 
to determine Normal or Unusual End conditions. 
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